Abstract: The aim of this study was to investigate the relationship between tooth-brushing angle and efficacy of plaque removal. The subjects in this study were 72 students (18-21 yrs.) from paramedical schools. They answered the questionnaire of the Hiroshima University -Dental Behavioral Inventory (HU-DBI) to assess dental health behavior, and then received examinations of tooth-brushing angle, efficacy of plaque removal and gingival condition. The examination sites of tooth-brushing angle and the efficacy of plaque removal were the lingual surfaces of the posterior teeth in the mandible. The tooth-brushing angle, efficacy of plaque removal, gingival condition and dental health behavior were significantly associated with each other. The subjects who directed the bristles of the toothbrush vertically toward the tooth surfaces had a high efficacy of plaque removal, good gingival condition and good dental health behavior. Thus, it is important to direct the bristles vertically toward the tooth surfaces for effective plaque removal. In addition, knowledge related to good dental health might be necessary to carry out effective tooth brushing. (J. Oral Sci. 42, 79-82, 2000) 
. The standard examination of the PHP is performed on six particular teeth, but in this study the lingual surfaces of the second premolar and the first molar were examined and the mean value for the two teeth reported for each subject (Fig. 1) . The HU-DBI is comprised of 20 items to assess perceptions and oral health behavior. All items of the HU-DBI have a dichotomous response format (agree-disagree).
The maximum score is 12 (Cronbach's alpha=0.76) (10), and higher scores signify better oral health behavior. All examinations of gingival condition were carried out by the same examiner. The gingival condition was measured against the Oral Rating Index (ORI) which categorized gingival condition according to an ordinal scale from-2 through to +2 (-2, very poor;-1, poor; 0, questionable;+1, good; +2, excellent) (11) . The ORI uses a set of standard photographs of each level of the scale in order to maintain consistent standards. A previous study has shown that the ORI was highly associated with the Gingival Index (Lee & Silness; r=-0.839), the Plaque Index (Silness & LOe ;r=-0.721), the Calculus Index (Greene & Vermillion ; r=-0.741) and Probing Depth (r=-0.640) (10) .
The examination of tooth-brushing angle, oral hygiene performance and gingival bleeding on brushing was carried out by a second examiner between three to four o'clock in the afternoon on weekdays, where the subjects had not received dietary controls in advance of the examination. The examination site was the lingual surfaces of the second premolar and the first molar in one side of the mandible. All subjects had no attachment loss in this part of the mouth. The left side was examined for right-handed subjects (n=71), and the right side was examined for a left-handed subject (n=1). The line connecting right and left angles of lip was considered the standard line of 90°. Under the pretense of brushing, the tooth-brushing angle was defined as an angle between the vertical line to the standard line and the bristles of the toothbrush (Fig. 2 ) (4). The tooth-brushing angle of each subject was measured twice, and the mean value for each subject was recorded.
The subjects then brushed their own site for 15 seconds using their own routine method. Immediately after the brushing, the presence of gingival bleeding was checked, and oral hygiene performance was evaluated by the PHP. Then the first examiner brushed the examined teeth of the subjects with the tooth-brushing angle of more than 90°, and the presence of gingival bleeding was checked once again. Data were analyzed using StatView (Abacus Concepts, Inc., Berkeley, CA, USA). Relationships between toothbrushing angle and other oral indices were analyzed by Pearson's correlation coefficient.
Results
The mean values of tooth-brushing angle, PHP, ORI, and HU-DBI were 56. 4 Table 1 shows a matrix of the correlation coefficients between tooth-brushing angle and the other oral indices. Pearson's correlation coefficient between the tooth-brushing angle and the PHP was -0.562 (p < 0.001). As the toothbrushing angle increased, less dental plaque remained. The tooth-brushing angle was positively associated with the ORI (r=0.564,p < 0.001) and the HU-DBI (r=0.651, p < 0.001). The subjects with greater tooth-brushing angles had higher ORI, and higher HU-DBI. The PHP was negatively associated with the ORI (r=-0.602,p < 0.001) and the HU-DBI (r=-0.637, p < 0.001). The students who retained more dental plaque had worse gingival conditions and lower levels of dental health behavior. Table 2 shows the oral hygiene performance by area of tooth surface and tooth-brushing angle. After 15 seconds of brushing, there were no subjects with dental plaque that and proximal areas. Very few subjects had gingival bleeding when they brushed their own teeth, whereas 62% of the subjects had bleeding when the examiner brushed their teeth. It was suggested that they had inflamed gingiva with easy bleeding because the subjects may not have made the bristles reach the gingiva when they normally brush their teeth. When Table 2 Relationship between tooth-brushing angle and plaque retention a; The number of subjects who remained no dental plaque b; The number of subjects with some dental plaque 
